The drinking water quality along the Soyang watershed has been affected negatively by the intensive agricultural practices in the upstream area. Our study used a choice experiment method in order to estimate the values that the upstream water providers (i.e., farmers) and downstream water users (i.e., consumers) attach to the following attributes, namely, the agricultural profits, water quality, and biodiversity level of the Soyang watershed in South Korea. The preferences of the upstream water providers and downstream water users were presented by a conditional logit model and with interactions. The results from the conditional logit model specifications revealed that water quality is the most important attribute that is preferred by the downstream water users and upstream farmers. Both the upstream farmers and downstream water users have put substantial values on the protection of water bodies in the Soyang watershed, and are concerned about the consequences of water usage on the environment and human health. The respondents in each income group and in different local communities with income levels seemed to have different implicit costs for the water quality improvement in the Soyang watershed. Our study has provided robust results regarding the benefits of water improvement using sustainable land management and can be considered as a fundamental input for aiding the sustainable water-land nexus policies. We suggest that the government carefully designs a policy so as to compensate the highland farmers for their income losses as a result of the changing farming practices.
Introduction
The nexus of land resources, human activities, and climate are connected with the productive and sustainable management of a land-use system. Sustainable land management is essentially a part of natural resource management and integrated landscape management. The previous literature on the ecosystem services valuation, via the realization of the complex linkages between ecosystem services and human activities, has stressed the importance of the integrated social, ecological, and monetary aspects of the values of ecosystem services [1, 2] . The assessment of the trade-off and synergies for the pluralistic values on the ecosystem services has been conducted, with the aim to achieve sustainability [3, 4] . To support the decision-making process, an integrated valuation, covering monetary and non-monetary valuation, has gained particular attention for both the temporal and spatial scales and for multiple stakeholders.
Furthermore, sustainable water resource management is important in order to support human life and agricultural production processes, as well as to provide water-related ecosystem services [5, 6] . As water quality degradation is becoming more serious in some parts of the world, particular attention has been increasingly paid to protecting the water quality of the watershed at multiple scales. In an upstream watershed, improper farm management can lead to land degradation, soil depletion, and water pollution in a river basin [7] . Given the harmful effects of water quality degradation through inappropriate land use management, it is imperative that we consider relevant options for improved land use management and sustainable water management [8] . For example, changes in farm management, such as the adoption of advanced farming methods, can have the potential to mitigate negative impacts on the environment, as well as gain various benefits from the environment.
The Soyang Lake is the deepest artificial reservoir in South Korea [9] . The Lake has a considerable significance as it is a major drinking water source for the downstream area, especially the capital city of South Korea. However, the water quality level was extremely reduced from the upstream areas, in the Gangwon Province, during Typhoon 'EWINER', in 2006. Gangwon Province (latitudes 37 • 02 N-38 • 37 N and longitudes 127 • 05 E-129 • 22 E) has the most intensively managed highland farming of Chinese cabbages and radishes, with an intensive use of chemical fertilizers and pesticides. From the agricultural intensification, the nitrate and phosphorus that leached through the surface runoff into the river was significantly high during summer time with the heavy rainfall, which was as a result of the monsoon climate. This has been blamed for an increase in eutrophication [10] . The reduction of water pollution is relevant for upstream and downstream households, because ensuring access to clean water in the watershed is of a very high priority.
Moreover, as a result of the extremely steep topography in the upstream area, this resulted in soil erosion; high levels of turbidity, about four times as much when compared with other years; and the sediment yields were high. Accordingly, since 2006, the districts were designated as initial nonpoint source management areas, as part of an effort to reduce the sediment yields and to maintain clean water quality in the upstream area. The maintenance of the clean water quality in the upstream areas of this lake has been one of the most critical issues for several years, in order to ensure healthy aquatic ecosystem services.
In this regard, the information on the monetary values of the environmental resources can be attained using nonmarket valuation techniques, such as stated preferences. The stated preference techniques are mainly applied so as to estimate their non-use values for nonmarket goods and services with no price tag. Within the stated preference techniques, the choice experiment (CE) method easily demonstrates the respondents' choices among the presented alternatives. It offers a flexible design with respect to hypothetical scenarios, through the use of surveys. Furthermore, it derives the welfare estimates via the marginal willingness to pay (WTP) or willingness to accept (WTA) estimations for policy implications. The CE method can estimate various benefits that might be used for several governmental interventions.
The number of existing studies using CE method have shown the importance of improving the water quality in diverse geographical scales. The previous research was focused on the reduction of eutrophication [11, 12] ; on the individuals' WTP for reducing the environmental health risks, which are related to the water quality [13, 14] ; and the biodiversity levels for water quality improvement, with the existence of preference heterogeneity [15] . Several studies examined the households' preferences of the heterogeneous water attributes [16] and estimated their marginal WTP using CE [17] . Some studies elicited a WTA compensation for the conversion from conventional to environment-friendly agricultural practices, and compared this with the WTP for the water quality [18, 19] . However, few studies have investigated the willingness to accept the water quality improvement by providing hypothetical scenarios with several choice sets simultaneously, to both the upstream resource managers and downstream water users. Moreover, in Asia, specially South Korea, there were few attempts, using CE method, that estimated the WTA/P for the water quality conservation, through sustainable land management.
Accordingly, in valuing environmental changes in the water quality and biodiversity levels, through different agricultural practices, their preferences between the upstream farmers and downstream water users might be different, even though they both perceive the importance of safe drinking water resources. Therefore, our study focused on the following questions: What do the upstream and downstream respondents prefer, given the trade-offs between agricultural practices with different agricultural profits and the environmental conservation that is involved? Is there a difference in their preferences?
Specifically, the first purpose of this study was to analyze the upstream and downstream respondents' preferences in the Soyang watershed of South Korea, providing for the agricultural profit options with different environmental attributes, including water quality and biodiversity levels. Its second purpose was to examine the upstream and downstream households' WTA, by eliciting their preferences using the conditional logit model (CLM) and CLM with interactions in the CE method.
Method

Study Region
The Soyang Lake flowed mainly from three districts, namely, Inje, Hongcheon, and Yanggu in Gangwon Province, into the metropolitan areas of South Korea, in particular, Seoul (Figure 1 ). The Soyang watershed (2694.35 km 2 ) was the largest tributary located to the north of the Han River in South Korea. The watershed was used as a key drinking water source for the downstream area, Seoul, and metropolitan areas in South Korea. The Seoul had a high population density, consisting of 48.3% of the total population in South Korea [9] .
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Method
Study Region
The Soyang Lake flowed mainly from three districts, namely, Inje, Hongcheon, and Yanggu in Gangwon Province, into the metropolitan areas of South Korea, in particular, Seoul (Figure 1 ). The Soyang watershed (2694.35 km 2 ) was the largest tributary located to the north of the Han River in South Korea. The watershed was used as a key drinking water source for the downstream area, Seoul, and metropolitan areas in South Korea. The Seoul had a high population density, consisting of 48.3% of the total population in South Korea [9] . In Gangwon Province, there were three districts, namely, Hongcheon-gun, Inje-gun, and Yanggu-gun, which were the major regions where most of the farmers did intensive farming activities in the mountainous areas, which affected the water quality. The water quality around the three districts, which were environmentally sensitive areas, was significantly affected by the intensive farming activities. The districts occupied 82.7% of the watershed, affecting the farming management and accounted for the majority of the highland upland areas [20] . In Gangwon Province, there were three districts, namely, Hongcheon-gun, Inje-gun, and Yanggu-gun, which were the major regions where most of the farmers did intensive farming activities in the mountainous areas, which affected the water quality. The water quality around the three districts, which were environmentally sensitive areas, was significantly affected by the intensive farming activities. The districts occupied 82.7% of the watershed, affecting the farming management and accounted for the majority of the highland upland areas [20] .
The water quality of the watershed was generally of a good condition. However, when the heavy rains in the summer monsoon seasons fell, the watershed quality degraded from the most clean drinking water quality-namely grade 1, which was used in South Korea-to a seriously low water quality, namely grade 3, which was not acceptable for tap water use. This led to a reduction in biodiversity and posed a serious threat to the aquatic ecosystem. Therefore, the issues regarding the water quality protection of the Soyang watershed have emerged as critical, at both a local and national scale in South Korea.
Choice Experiment Method
The CE method weighted the individual behaviors by statistically estimating the parameters of the models, which were derived from the random utility theory (RUT) [21] . According to Lancaster [22] , the consumers had obtained their utility from their attributes and not from the goods themselves. This was identified by asking the respondents to state their own preferences for the alternative choice sets, including different attribute levels. Based on RUT [21] [22] [23] , the selected sequence in the offered choice sets was employed in the maximum likelihood estimation among the alternatives, which could present the probability of a chosen alternative through an econometric analysis. In the random utility models, the welfare measures could be estimated using the individual WTA/P compensation for a change in the offered attributed levels.
An individual, n, was faced with a choice among j; j was only selected if the following occurred, U j > U i ; j = i, where i is the other alternatives. The assumed utility function, U j , was classified under two components, namely, an observable component or representative utility (V j ), and an unobservable component (ε j ), as follows:
where V j = ∑ k β k X jk , and where X jk are a set of the attributes of the alternative j, containing alternative attributes, and β k are estimated coefficients. A typical assumption was that they were independent and identically distributed (i.i.d.), with an extreme-value (Weibull) distribution. This distribution for the error term meant that the probability of any particular alternative being chosen based on the most preferred choice option could be expressed in terms of the logistic distribution, which led to a specification, which was known as the conditional logit model (CLM) [24] . In econometric analysis, this basic CLM was used in the initial stage of the CE method. The recent frontier of the analysis tended to utilize the econometric model's relaxing strict assumption of the conditional model, which reflected the heterogeneity, such as CLM, with interactions [25, 26] . This was because the classic CLM imposed the i.i.d. assumption, including the homogeneous preferences, across the alternatives with a strict independence of irrelevant alternatives (IIA) property. This property was derived from the independence of the error terms across the different options that were included in the choice set.
The calculation of the marginal willingness to accept (MWTA) was based on an interpretation of the parameter of the profit attribute, which was equal to the marginal utility of the income [27, 28] . The specific formula can be written as follows:
where α is the parameter estimate of the profit variable P and β is the parameter estimate of the specific attribute X [28] . In our study, the socio-economic variables, interaction terms regarding income levels (low/middle/high income), and districts (upstream/downstream) were included. In a two-way interaction, the basic attribute variables (agricultural profit, water quality, and biodiversity) interacted with the three income levels. For example, the interaction term-low income level*agricultural profit-was used, based on the income percentiles of the total sample.
Moreover, in order to identify the different preferences of the local communities in the three income levels, upstream and downstream variables were used along with three-way interactions. Associated with the hypothetical changes in the attributes in the Soyang watershed-which were calculated by the low, middle, and high income groups-the MWTA for the individual attribute, k, could be estimated as follows:
Middle income level: MWTA
High income level:
Regarding three-way interactions, this included the MWTA for individual attribute, k and this can be written as below:
Survey Design and Data Collection
One consistent set of questionnaires was designed for both upstream farmers in Gangwon Province and downstream water users in Seoul. The farm households' survey was administrated between March and April 2011. The downstream households' survey was administrated in March 2012. The surveys were undertaken through face-to-face interviews by a professional survey company with trained interviewers in order to avoid any misunderstanding of the survey questions. Before the main questions were asked, the guidelines for attribute levels, alternative in choice sets and the number of choice questions were introduced. The total sample size of the respondents was 240 including 125 upstream farmers and 115 downstream consumers, as used minimum sample size presented by Hensher et al. [29] . The socio-economic background characteristics of the sample were provided in Table A1 .
The three selected attributes were designed to maintain the same or to increase/decrease levels. The specific levels is chosen from the focus group interview and reports published in South Korea. Based on the attributes and levels, it is possible to make a universe of 3 3 × 3 3 × 3 3 combinations. A total 27 choice sets are divided into 9 sets of 3 were generated by the sample. A sample choice card is presented in Table 1 . The current level in the base option was agricultural profit KRW 15.60 million, grade 2 of water quality and no change compared to current level of biodiversity). Detailed information about the attributes were developed, based on the officially investigated data in South Korea. For example, the standard agricultural profit was the average agricultural income of Gangwon Province in 2011. The water quality levels were classified in accordance with the current grades (grade 1, 2, and 3) that were used by the South Korean government. The biodiversity level included three levels, which were compared to the level that showed the current number of amphibian, reptile, and fish species when the water quality was grade 2 (see the detail in Table A2 ).
Before the survey was undertaken, this study had a focus group meeting with the local government staff and a representative from the households who participated in the farming activities in the upstream areas, in order to validate the questions in the questionnaire. Based on the feedback from the focus groups meeting, the questionnaire was revised so as to ensure accurate responses. Table 2 shows the conditional logit results for a basic model, which included the alternative specific constant (ASC) and attributes. The variable ASC was positive and statistically significant, which implied that the respondents preferred their current situation to the econometric model's relaxing strict hypothetical scenario. It was interesting to observe that both the agricultural profit and water quality coefficients were statistically significant at the 1% significance level, while the biodiversity level was statistically insignificant. This suggested that agricultural profit and water quality variables played important roles in respondents' decisions for their choices. The signs on the attributes were, in general, shown as was expected. With respect to the environmental attributes, both the agricultural profit and water quality level were positively affected, with the latter having had a much higher impact on their decisions than the former. Table 3 contains the results of the three income levels when they had interacted with the attributes. Their coefficients were investigated as explanatory variables for the respondents' monetary valuation. The ASC was statistically significant. The interaction terms with each income and water quality were significant explanatory variables, which indicated that the respondents within each income level presented higher values for water quality improvement in the Soyang watershed. As expected, the coefficients of these variables were positive and highly statistically significant. It was interesting to observe that the interaction terms with the biodiversity did not have an influence on the choice of the respondents. The interaction terms-low income level*agricultural profit, middle income level*agricultural profit, and high income level*agricultural profit-represented the marginal utility of income for each level. Unlike the general assumption of the negative relationship in the marginal utility of income, however, the agricultural profits that were examined in our study showed a positive relationship with the marginal utility. Table 4 shows the result for the upstream and downstream households with three income groups. This included the three-way interaction terms, upstream/downstream areas, and low/middle/high income. All of the models had a good statistical model fit with a McFadden' pseudo R 2 of about 0.3. The three-way interaction presented R 2 0.298 among the three models, which meant that this model was better in its explanation than the other models that were mentioned above. The model fit was improved by adding income and districts through three-way interactions. The log likelihood had the better fit from −588.32 to −556.16, in Table 2 . The pseudo R 2 increased from 0.256 to 0.298. The coefficient estimates in the model followed their expected signs, except for the variables on the interactions with the biodiversity. Regarding the agricultural profit variable, the upstream and downstream respondents that interacted with the low and middle income levels were positive and extremely statistically significant. Since all of the coefficients of the interactions that were related to the water quality were positive and extremely statistically significant, it might have been considered as a substantial determinant for all of the respondents. The interaction term, upstream*high income level*agricultural profit, was, however, statistically significant at the 10% significance level, while the interaction term, downstream*high income level*agricultural profit, was statistically insignificant. Table 5 shows the MWTA results for the water quality for the different income levels. The MWTAs for the water quality were calculated based on the parameter estimates from Table 4 , which indicated that the water quality was a significant factor for each income level. The calculated value of the middle income level was the lowest, while the estimated MWTA of the high income level was the highest. The calculated results for the water quality were significantly influenced by the districts and income levels. The annual MWTAs for the upstream respondents ranged from KRW 3,484,673 to KRW 9,616,920. Regarding the upstream, the difference between the low and middle income levels was relatively small. With respect to the high income level, however, its MWTA was about 2.6~2.8 times higher than those of the other two levels. In the downstream respondents, the MWTA of the high income level respondents was about three times as high as that of the low income level group, while the MWTA of the latter was about 1.4 times higher than that of the middle income level. With respect to the difference between the upstream and downstream respondents, the high income level of upstream respondents was higher than that of the downstream area by about 1.8 times, and the middle level of the upstream respondents was higher about 1.5 times than the downstream respondents. Unit US $ 1.00 = KRW 1055.4, at the time of the survey (2013).
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A Basic Conditional Logit Model
In a basic specification, all of the coefficients of the choice attributes showed the expected signs. The three variables of interest, namely, the agricultural profits, water quality, and biodiversity levels, had positive signs. Unlike the other studies that used the costs/prices attribute in order to estimate the expected WTPs [30] [31] [32] , our study included the agricultural profit as a proxy variable, which meant an increase in the potential compensation costs. Interestingly, the variable biodiversity was, however, not statistically significant. This was inconsistent with the result, which showed the importance of biodiversity [30, 31] . It seemed that the upstream and downstream respondents had higher concerns about the conservation of the drinking water quality about the biodiversity level.
A Conditional Logit Model with Two-Way Interactions
The result of model 2 could have given further insight into how income level affected the option choice. The signs of the agricultural profit that were to be interacted with for all of the income levels was positive. The variables, namely, low income level*agricultural profit and middle income level*agricultural profit, were highly statistically significant at the 1% significance level. The variable, high income level*agricultural profit, was statistically significant at the 5% significance level. It implied that the low and middle income households were sensitive to the agricultural profits. The variable, ASC, was positive and statistically significant, which meant that the respondents preferred the current status to the hypothetical scenarios. The biodiversity attribute for each income group was not statistically significant. This meant that the biodiversity in the interaction with the income levels was not a significant determinant of the option choice. This was in contrast to the results, which showed that the economic value, regarding the biodiversity attribute, could offer a reliable information in order to estimate the welfare losses by the reduction of the biodiversity levels [30] [31] [32] . However, the interaction terms, low/middle/high income level*water quality, were highly statistically significant. It implied that the water quality in all of the income levels was an important factor for the choice option of the respondents. This was in line with the previous studies, which showed that the customer placed a high value on maintaining a clean water supply [15] [16] [17] [18] [19] . The concern for the water quality of the watershed in the study regions, as well as the lack of significant differences in the MWTA between the upstream and downstream residents, could have been explained by the importance of the drinking water use.
Furthermore, the coefficients for the water quality, with the interactions of the upstream farm and downstream households, and with income levels, were highly statistically significant, with a positive sign. It implied that the respondents were prone to being significantly concerned about the water quality in the economic characteristics and districts that affected the water quality of the Soyang watershed. This result could be explained by the fact that, even though the roles of the respondents were different along the Soyang watershed, they were especially concerned about the water quality level in the Soyang watershed. This was in line with the result, which showed the importance of the socio-economic determinants in the heterogeneous choice of the respondents [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] .
We further considered the estimation results by the MWTA, in order to identify the preference for water quality, which was differentiated by each income range. The implicit costs were calculated using the coefficient of the agricultural profits. In the case of the Soyang watershed, the MWTA values for the water quality implied a change from one water quality level to another, which meant that the increase in one unit of improved water quality was as a result of the reduction of fertilizers and pesticides, which led to a reduction in agricultural production. With respect to the low, middle, and high income levels, the calculated annual MWTAs of the respondents ranged from KRW 2,874,638 to KRW 7,415,775, for the reduction of the water pollution from advanced agricultural farming practices. The result implied that the MWTA for the water quality was significantly different between the low, middle, and high income levels. They suggested that the improvement in water quality was considerably important for each income level and district in South Korea.
A Conditional Logit Model with Three-Way Interactions
The results with the three-way interactions showed that the coefficients of the upstream/downstream*low/middle income level*agricultural profit were statistically significant at the 1% significance level. The parameter of the upstream*high income level*agricultural profit was statistically significant at the 10% significance level. The coefficient of the downstream*high income level*agricultural profit, was, however, not statistically significant. It implied that the upstream and downstream respondents in the low and middle income levels tended to prefer the increase of water quality of the Soyang watershed. This meant that the improvement of water quality was not a significant determinant of the downstream high income respondents, regarding the choice. Moreover, the parameters that were related to the biodiversity level with the three-way interactions were not a significant determinant on the choice of the upstream and downstream respondents, for each income group. This might have been explained by the different local communities that had less perception about biodiversity conservation.
Moreover, we estimated the implicit costs, or MWTAs, for each of the water quality attributes in the different income levels by the interaction with the different stakeholders. When the two respondent groups were compared, it could be seen that the marginal values of the attributes were different at different income levels. The annual MWTAs of the upstream respondents, for the water quality range, were from KRW 3,484,673 (low), KRW 3,746,120 (middle), to KRW 9,616,920 (high), while those for the downstream respondents, for the water quality, varied from KRW 1,773,511 (low), KRW 2,532,524 (middle), to KRW 5,420,074 (high). Regarding the result from the upstream respondents, the difference between the low and middle income levels was relatively small. The upstream respondents with the high income level had the highest costs for improving the water quality. With respect to the downstream respondents, however, the implicit costs of the upstream respondents were shown to be about three times higher between the low and high income levels, while the implicit cost of the low income level was different to that of the middle income level, by about 1.4 times. Overall, the difference of the implicit costs between the low and middle income levels was relatively small in the upstream and downstream respondents. With respect to the high income level, the result of the MWTA showed a big difference. Their disparity was larger in the interaction terms that were associated with the districts (upstream/downstream households) and income levels. It implied that the estimated marginal values were different in each income level and each district. The MWTA disparity between the upstream and downstream householders in each income group was based on the fact that the downstream citizens had a higher annual income than upstream farmers' annual net income.
This result provided meaningful insights for the policy makers, with the importance of income-specific and district-specific differences that were associated with environment protection through agriculture in further researches. Moreover, in South Korea, less studies focused on the use of CE and research that was related with biodiversity stated preferences was needed to enhance the perception of public. Further research could have investigated the non-market benefits of biodiversity conservation and elicited the WTP/A for the biodiversity attributes, which used the CE method, considering the income and district effects among the different stakeholders.
As both the upstream and downstream residents utilized the clean water, many studies highlighted the importance of the appropriate water use charge that the downstream citizen and metropolitan areas had to pay for the water protection areas and to compensate the upstream residents who were regulating the economic activities, such as housing and farming [37] . The water use charge that was obtained from the downstream citizens could be applicable to support for upstream low income farmers suffering from economic restriction and change in farming techniques. However, despite the continuous change in the water policy of South Korea and the attempts to solve the reclusive water quality conflicts, over the water rights between the upstream and downstream regions, which were as a result of the non-point source pollution in the highland areas, the Gangwon Province had less support and excluded the resident support programs that had received support from the water use charge. This was in line with the result, which showed that it was necessary to improve the institutions and laws that were associated with the residents' support program created by the Han River Management Fund [37, 38] .
Methodologically, it was a limitation that our study considered only CLM and CLM with interactions. In order to compare the results with the advanced models, we recommended the advanced models, such as error component models, which allowed for the control of the heteroscedasticity over the choice sets, should be utilized. This suggested, therefore, the use of different model specifications that accounted for the heterogeneous preferences, with careful construction of the choice sets and effective data collection. More importantly, the incorporated preferences' differences, between the districts at different income levels, should have been investigated in the decision-making for the sustainable water management.
Once the specific costs and WTP in the CE model had been provided to the policy decision makers, the specific monetary values for the environment could be the reference points for the sustainable water management planning and designing. Thus, we suggested that the inclusion of a cost attribute, such as direct payments or agricultural program participation, should be done with care in the choice experiment, in order to elicit monetary values for the environmental improvement. Further studies should focus on how the choice experiment could be used to provide both welfare estimates, which corresponded to the policy changes involving one or more attributes with offered direct payments, and community ranking of multiple policy options.
Regarding the sustainable water and land management, a recent study provided a win-win strategy and was challenged under the nexus of the water-energy-food perceptive, as demonstrated by the synergies and trade-offs for implementing the efficient governance and institutions [39, 41] . With the emphasis on soil conservation measures, some studies focused on quantifying the costs and benefits for sustainable land use management practices [42, 43] . Previous studies addressed land use and land cover changes in the spatial and temporal changes in the watershed as well as sustainable land use management [44] .
With respect to the effectiveness and efficiency of the sustainable use of resources and services, an integrated water management interconnected land use was needed. Regarding the environmental issues with excessive abundant nutrients, many studies highlighted the water pollution treatment for water quality improvement and for efficient diffuse source management, under different land-use practices [45] [46] [47] . Moreover, further studies will be needed to implement urban water management into future urban water infrastructure, which is associated with sustainable land use changes and planning.
Many studies have considered cost-effective solutions for combating the eutrophication of coastal ecosystems in sustainable land management [48] [49] [50] [51] [52] [53] . In addition, with an attempt to provide various policy programs for cost-effective conservation practices, a focus on the water quality trading markets, trading costs in the river basin were necessary for improving the water quality. Further studies could elicit the preferences of multiple stakeholders for different positive nitrogen management practices, which would show the trade-off between the land use change and economic consequences.
Conclusions
Our study estimated that the annual MWTAs of the upstream farmers and downstream citizens, for water quality improvement along the Soyang Lake, using the choice experiment method. The estimated MWTAs from the conditional logit models with interactions were varied with different income levels and local communities. The results revealed that the water quality is the most significant attribute for both upstream water providers, farmers, and downstream water users, consumers.
From intensive agriculture in the upstream areas, in Gangwon Province, a decrease in the water quality had a negative influence on the clean water supply to the downstream metropolitan areas, especially Seoul in South Korea. As a result of the irregular rain events in the monsoon season under climate change, the decrease in upstream water quality from the intensive highland agriculture could still exist. The highland upstream farmers were under several regulations with economic consequences. To promote the adoption of sustainable agricultural practices in the upstream areas, a monetary compensation for changing their farming method should be considered, so that the highland farmers can avoid their income losses. A sustainable land use management policy, combined with the water quality, is necessary. This means that a carefully designed policy that will compensate the highland farmers for their income losses as a result of changing farming practices, is recommended. In this regard, our study provided robust results on the benefits of water improvement with sustainable land management, to make such a policy successful, and can be considered a fundamental input for aiding the sustainable water-land nexus policies. 
